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Abstract

Recent technological advances allow players' bodies or parts of the body to
be immersed in a microworld of a game. It helps embody a concept that scarcely
experiences outside an instructional context. In this technological environment, with
appropriated design, steered actions can contribute to the development of
perceptuomotor schemes, which are a resource for reasoning and formalizing
mathematical notions. In this study, a HypSweeper, a tablet compatible game
application, was developed as a digital self-learning environment for promoting
thinking about trigonometric ratios. One-hundred and thirty-four students were
recruited to participate in research and development processes, which included
playing the game and completing the worksheets. The responses were analyzed
qualitatively to thematize reasoning schemes in playing the game. It revealed three
reasoning schemes, including fixing physical elements, fixing relative velocity, and
perceiving variable rate of change of the ratios. The players changed their focus from
the physical element to a conceptual construct in reasoning through playing the game.
The finding gives an insight into the self-development process of the covariational
reasoning of trigonometry in the digital environment. This knowledge benefits the

design of technological-based learning and assessment.
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